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INTRODUCTION

As requested by Mr. P. Foersch, the report by
Nolan Curry "Engineering Report Requirements, Wastewater
Treatment for Chemical Systems" was reviewed but was felt to
be inappropriate in preparing detailed aspects of this
report. The general principles of defining the wastewater

problem and justifying a solution were, however, followed.
The report, as requested, reiterates how the
limits were established and what assumptions were made on

behalf of Occidental and NYSDEC.

This report addresses the outfall sewer

system shown on Figure 1, and discusses the following items:

Installation of Continuous Flow Meters

- Total and Individual Organic Reductions

PH Outfall 001

Closure of Outfall 002
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BACKGROUND

Occidental Chemical Corporation (OCC)
received a new SPDES Permit which was effective in November
1984. The Consent Order accompanying the permit contains
Schedule A, attached, which requires remedial action and
engineering reports to be submitted. The following general
measures are planned as a result of the permit. Additional

details are provided later in this report.
- Continuous Flow Requirement

The permit requires continuous flow monitoring at the
following locations:

- Outfall 001

- Outfall 003

- Outfall 005

Continuous flow monitors will be installed so that a flow

proportional sample can be collected.
- Total and Individual Organic Discharge Reduction

The permit limits for total organics change from 284 1lb/day
to 74 1lb/day. 1Individual limits are also established.
Several reports have been submitted to DEC describing

loadings in each outfall. Based on the reports submitted,
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SCHEDULE A

Respondend shall, on or before the following dates, initiate the
following compliance actions to meet final SPDES Permit No. NY0003336
limitations at all Outfalls.

Action
Code Outfall Number(s) Compliance Action Due Date
01 All Outfalls Submit Approvable December 15, 1984
Engineering Report
02 All Outfalls Submit Approvable May 15, 1985
Final Plans
04 All Outfalls Commence Construction July 15, 1985
05 All Outfalls Report on Construction October 1, 1985
Progress (First
Report)
06 All Outfalls Report of Construction
Progress
(Second Report) January 15, 1986
(Third Report) April 15, 1986
(Fourth Report) July 15, 19856
08 All Outfalls Completion of October 1, 1986
Construction
09 All Outfalls Attain Operational November 1, 1986
Level
56 All Outfalls Submit BMP Plan October 1, 19886

2a
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sewer replacement/relining and abandonment are required in
Outfalls 001 and 005 to reduce loadings. The measures to
be undertaken address infiltration to the extent required
to meet SPDES discharge limits as stipulated in the Consent

Order.

PH - Outfall 001

OCC will be conducting a pH survey program in Outfall 001
to determine if sources of high pH still exist and are
infiltration related. This initial report only describes a
method devised to determine if a problem still exists and
if so, to locate the source. A followup report will be

submitted as to the findings.
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3.0 CONTINUOUS FLOW MONITORING SYSTEM

- General

Continuous flow metering equipment will be installed in
Outfalls 001, 063 and 005 which will provide an
instantaneous flow reading and recording by way of a daily
totalizer reading. ISCO Model 1580R refrigerated samplers
(see Appendix B) will also be installed so that a flow
proportional sample may be collected. See attached
technical data from ISCO. Additional refrigerated ISCO
samplers will be installed at the 004 and S-Area outfall to

collect samples.

The magnetic flow meter working on the principle of
electro-magnetic induction in electrically conductive
liquids will be installed. The produced low voltage is
directly proportional to velocity and is translated to
volumetric flow rate. Technical information on the

magnetic flow meter is contained in Appendix C.

Each meter station is detailed in the following sections.
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3.1 OUTFALL 001

3.1.1 Location

The monitoring station will be located
adjacent to the existing 36-inch outfall sewer between
manhole MH1-01 and MH1-0lA near the south property line as
shown on Figure 2. The location is subject to PASNY

approval.

3.1.2 Flow Diversion for Monitoring

The flow from the existing north-south
36-inch outfall sewer line will be intercepted in a concrete
pit constructed around the 36-inch line. The 36-inch line
will be removed from within the intercepting pit and a sluice
gate will be installed on the line at the south wall of the

intercepting pit.

The sluice gate will normally be closed and
the flow will be diverted from the pit chamber through a new
pipe section in which a magnetic flow tube will be installed.
Knife gate valves will be installed in the new pipe section
on each side of the magnetic flow tube to facilitate

maintenance.
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After passing through the meter, the flow
will discharge through the new pipe section back into the 001

outfall sewer at Manhole 1-01B.

3.1.3 Housing for Metering

The diversion piping section which contains
the magnetic flow tube and valves will be installed in a
separate concrete chamber west of the concrete intercepting
pit. The pit will be covered with removable concrete
sections. A manway access will be provided in one of the

above sections.

Instrumentation including the flow
transmitter, flow indicator, flow totalizer, flow
proportional sampler and a temperature indicator will be
housed in a separate above ground structure adjacent to the

concrete pit.

The area around the monitoring station will

be enclosed by fencing.

3.1.4 Flow Metering Range

The flow metering provided will range from

0.26 MGD to 2.6 MGD. The piping will be arranged so that a



larger or smaller meter can be installed in the future if

flows change.

3.1.5 Maintenance By-Pass Provision

A by-pass to the flow meter system will be
provided by the installation of the sluice gate on the
36-inch line at the south wall of the concrete pit. The
sluice gate will normally be closed to direct the flow of

water through the flowmeter pipe system.

If the flow meter system must be by-passed,
the sluice gate will be opened and the valves closed on the
flow meter system to direct the flow back through the

original outfall sewer.

3.1.6 Easements Required

The monitoring system will be constructed on
Power Authority of the State of New York property and will
require an easement from this Authority. It is anticipated

that easement approvals will not be a problem.



3.2 OUTFALL 003

3.2.1 Location

The monitoring station will be located
adjacent to the 36-inch outfall sewer south of Manhole MH3-01
near the south property line as shown on Figure 3. This
location was chosen because it is outside the proposed

remedial work area of the S-Area Settlement Agreement.

3.2.2 Flow Diversion for Monitoring

The flow from the existing north-south
36-inch outfall sewer line will be intercepted in a concrete
manhole constructed around the 36-inch line. The 36-inch
line will be removed from within the intercepting manhole and
a sluice gate will be installed on the line at the south face

of the manhole.

The sluice gate will normally be closed and
the flow will be diverted from the manhole through a new pipe

section running parallel to the 36-inch sewer.

A magnetic flow tube will be installed in the

pipe section and knife gate valves will be installed each

side of the magnetic flow tube to facilitate maintenance.
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The new pipe section will discharge back into the 003 River
Outfall through a second concrete manhole constructed on the

36-inch sewer south of the intercepting manhole.

3.2.3 Housing for Metering

The piping section which contains the
magnetic flow tube and valves will be installed in a concrete
pit. The pit will be covered with removable concrete
sections. A manway access will be provided in one of the

above sections.

Instrumentation including the flow
transmitter, flow indicator, flow totalizer, flow
proportional sampler and a temperature indicator will be
housed in a separate above ground structure adjacent to the

concrete pit.

The area around the monitoring station will

be enclosed by fencing.

3.2.4 Flow Metering Range

The flow metering provided will range from

1.5 MGD to 15 MGD.



3.2.5 Maintenance By-Pass Provision

A by-pass to the flow meter system will be
provided by the installation of the sluice gate on the
36-inch sewer line at the south face of the intercepting

manhole.

The sluice gate will normally be closed to

direct the flow of water through the flow meter pipe system.

If the flow meter system must be by-passed,
the sluice gate will be opened and the valves closed on the
flow meter system. The flow will then be directed back

through the original outfall sewer.

3.2.6 Easements Required

The monitoring station will be constructed on
Power Authority of the State of New York property and will
require an easement from this authority. It is anticipated

that easement approvals will not be a problem.
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3.3 OUTFALL 005

3.3.1 Location
The monitoring station will be located at

Pump Station K-28 near the west property line as shown on

Figure 4.

3.3.2 Flow Diversion for Monitoring

The flow from the existing Pump Station in
Building K-28 will be intercepted at a point above grade

south of the building face.

A tee section will be installed in the
existing discharge line at this point and a new above grade
pipe section will be installed from the branch of the tee.
It will contain a magnetic flow tube with knife gate valves
inserted each side of the flow tube to facilitate

maintenance.

The new pipe section will be connected into
the existing 30-inch underground discharge line at an

existing tee section branch which is presently capped.
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TABLE 2

EXISTING LEVELS FOR MONOCHLOROTOLUENE
SUMMATION OF PLANT OUTFALLS -
DESCRIPTIVE STATISTICS FOR MCT

N N ol e e e

.

Number of observations 22
Mean 18.81
MCT
INPUT ORDERED CUMULATIVE CUMULATIVE
DATA DATA PERCENTAGE NORMAL DIFFERENCE
1 12.550 0.0900 4.348 15.551 11.203
2 13.580 2.4700 8.696 18.827 10.132
3 94.070%* 6.0700 13.043 24.527 11.481
4 16.910 7.2000 17.391 26.490 9.099
5 19.260 9.1300 21.739 30.019 8.289
6 9.1300 9.4900 26.087 30.700 4.613
7 20.650 10.190 30.435 32.043 1.608
8 9.4900 12.550 34.783 36.739 1.956
9 27.890 13.080 39.130 37.824 - 1.306
10 13.080 13.580 43.478 38.857 - 4.621
11 15.910 15.910 47.826 43.765 - 4.062
12 0.0900 16.810 52.174 45.690 - 6.483
13 20.980 18.530 56.522 49.396 - 7.126
14 7.2000 19.260 60.870 50.971 - 9.898
15 6.0700 19.730 65.217 51.985 -13.232
16 19.730 20.650 69.565 53.966 -15.599
17 18.530 20.980 73.913 54.674 -19.239
18 25.770 23.820 78.261 60.685 -17.575
19 26.550 25.770 82.609 64.679 -17.930
20 10.190 26.550 86.957 66.234 -20.722
21 2.4700 27.890 91.304 68.842 -22.462
22 23.820 94.070 95.652 99.998 4.346
0.2661 KOLMOGOROV-SMIRNOV STATISTIC

NOTE:

* maximum value

Reference from DEC Statistical Analysis
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MONOCHLOROTOLUENE LOADING IN OUTFALL 005

MEAN

85% Reduction

(

DATE

YYDDD)

81217
81252
81280
81308
81336
82006
82034
82062
82097
82125
82153
82188
82216
82244
82264
82307
82335
83005
83033
83061
83096
83124

15.24 1b/day

12.92 1b/day

TABLE 3

LOADING

(LB/DAY)

10.23
6.77
92.66
11.63
9.56
10.08
5.84
17:55
22.77
2.07
10.96
0.00
16.76
6.62
6.07
17.15
16.57
21.17
23.66
7.77
0.83
18.66



Thus, the limit is established as follows:

Arithmetic mean 18.8 1b/day

High value 94.1 lb/day

(High value) = 94.

Ratio 1
(Mean) 18.8

Potential 005 reduction = 15.24 lb/day

Calculated reduction assuming 85% = 12.92 1lb/day

The limit therefore becomes:

(18.8 = 12.92) (5) = 29.4 or approximately 30 lb/day

Discussion of the Sources and Control for MCT

Figure (5 & 6) outline the 005 Outfall sewer network as of
the dates shown on the figures. The line services an
inorganic process in the B & H Areas, an MCT production
facility in F-13, F-42 and passes through a former disposal
site and former chlorobenzene handling area located in the
immediate area of the F-28 buildings. Several sampling
programs were conducted in the past by OCC and its consultant
to define sources of the loadings. The conclusions reached

are as follows:

- The contribution from the inorganic processes in B & H

Areas is essentially zero.
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- The current MCT facility does not contribute significantly

to the 005 Outfall discharge.

- The major loading is associated with infiltration of

contaminated groundwater into 005 Outfall.

These conclusions are supported by:
Figures 7 and 8, which contain sampling data from 1980 and

1981, show the following:

- At MH19 the loadings are essentially not detected (ND),

thus confirming B/H Area contribution is not significant.

- The lines from the current MCT facility originating at
MH5-10 and MH5-12, contributes up to 5 lb/day which is
considered a small contribution on the total. All other

stub flow is negligible.

- The remainder of the loadings are associated with

infiltration as evidenced by the data west of MHG6.

- The overburden groundwater flow is from a northeast to a
southwest direction. Most of the existing outfall lines
and manholes in the area are 30 to 60 years old and are in
various degrees of structural deterioration. The outfall
sewer is located below the groundwater table and the above
conditions make the sewer system susceptible to

infiltration.

17
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Remedial Solutions

The MCT facility will be relocated to the N-Area and.the
branch lines from manholes MH5-12 to MH5-06 and MH5-10 to
MH5-07 may be permanently abandoned or relined depending on
the start-up timing of the MCT facility. The F-28 buildings
have been demolished and branch lines have been plugged. The
infiltration of groundwater into the sewer line will be
minimized by installation of a liner from manhole MH5-19 to
MH5-01B adjacent to the K-28 lift station. The number of
connections and live manholes will be minimized and active
manholes will be made watertight. Further details outlining
the engineering aspects are contained in a later section.

These measures should result in an overall reduction of 85%.

4.2.2 Discussion of the Source and Control of
Dichlorobenzene (DCB), Trichlorobenzene (TCB),
Tetrachlorobenzene (TTCB)

The limits for these compounds were
established using lognormal statistics, which were previously
submitted to DEC. A reduction of 85% is required in oOutfall
005 to meet these limits. The following summarized data is

for the 22-month period from August 1981 to May 1983:
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(1) (2) (3) (4) {5)
Proj-
Poten- ected

Arith- tial Reduct- * ~ Log-
metic Reduct- 1ion Column normal
Compound Mean ion Mean (1)-(3) Limit
Dichlorobenzene 1.83 1.5 1:27 1.47 8
(DCB)
Trichlorobenzene 9.37 9.31 7.9 1.0 15
(TCB)
Tetrachlorobenzene 6.9 6.9 5.9 3.02 11
(TTCB)

The same discussion applies for chlorinated benzene as for
monochlorotoluenes under Section 4.2.1. The F-28 and K-Area
formerly handled chlorinated benzene materials.

Approximately 1400 tons of chlorinated benzene were disposed
of in the shaded area shown on Figure 9. The majority of the

loading is associated with infiltration.

The conclusions reached are as follows:

- The contribution from inorganic area, B&H, is essentially
zero.

- The current chlorobenzene discharges are insignificant
when compared to the total.

- The major loading is infiltration related.

These conclusions are supported by Figures 9,10,11,12,13,14:

- At MH5-19 the loadings are essentially Not Detected (ND),
thus confining B&H Area contribution.

- The loading in lines from MH5-10 to MH5-07 and MHS5-12 to

MH5-06 are insignificant.
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- In the past, chlorinated benzenes appeared to have been
infiltrating from branch lines in F-28 and into the main

line sewer.

Remedial Solution

Same as described for MCT in Outfall 005

under Section 4.2.1.

4.2.3 Dichlorotoluene (DCT)

The limit for DCT was established at 8 lb/day
and no reduction is required to meet the permit limit. The
1983 total average DCT loading was 1.1 lb/day with a maximum

of 3.01 1lb/day versus the permit limit of 8 1lb/day.

4.2.4 Monochlorobenzotrifluoride (MCBTF),
Dichlorobenzotrifluoride (DCBTF)

A limit of 3 lb/day was established for the
discharge from S-Area lagoons in the new permit for MCT, DCT,
MCBTF and DCBTF. Monitoring reports for the last year
demonstrate that, as a result of process changes documented
during the SPDES permit negotiations, OCC can meet these

limits and that no remedial work is required.
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In 1983, the average total plant MCBTF

loading was 0.60 lb/day with a maximum of 1.29 lb/day, versus
permit limit of 10 1lb/day. The DCBTF total plant 1983

average was 0.008 1lb/day with a maximum of 0.40 lb/day versus
the permit limit of 3 lb/day.

4.2.5 Hexachlorocyclopentadiene (C-56)

The limit for C-56 is 1 lb/day and no
reduction is required to meet the limit which was established
using lognormal statistics. In 1983 our total average C-56

loading was 0.02 lb/day with a maximum of 0.21 1lb/day.

4.2.6 Monochlorobenzene (MCB)

The limit for MCB is 4 1lb/day based on
application of a variability factor. No reduction is
required. In 1983 the total average MCB loading was 0.76
lb/day with a maximum of 1.41 1lb/day.

4.2.7 Toluene

The limit for toluene is 9.0 lb/day which is
based on application of a lognormal statistics. No reduction
is required. 1In 1983, the total plant average was 1.14 with

a maximum of 3.61 lb/day.



4.2.8 Hexachlorocyclohexane

The permit limit was established at 0.26
lb/day. Currently the limit is met on an average basis but
not on a maximum basis. The 1983 average was 0.17 lb/day
with a maximum of 0.38 1lb/day. Over 50% of the loading is
attributable to Outfall 005. It is anticipated that with the
work outlined for Outfall 005, a reduction of 85 percent can
be achieved for the average and maximum loadings. The
average and maximum would be 0.098 1lb/day and 0.22 lb/day if
it was assumed that 50% was infiltrating in 005 Outfall with
a control factor of 85% being applied, as compared to the

permit limit of 0.26 1lb/day.

4.2.9 Trichloroethylene (TCE) and Tetrachloroethylene (PCE)

The limits for TCE and PCE were established
at 15 1b/day. These limits were calculated using a
variability factor previously described and summarized in

Table 4.

Discussion of the Sources and Control for TCE & PCE

Figure 15 shows the existing 001 Outfall sewer network. The
lines services the mercury cell operations in the U-31, U-75,
a former potassium carbonate operation in U-55, U-15, a

former TCE production area U-59. Waste treatment facilities
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TABLE 4
LIMITS FOR TRICHLOROETHYLENE AND TETRACHLOROETHYLENE
CURRENT LEVELS REDUCTIONS ANTICIPATED LOAD
Calculated
High Value RATIO Potential (Projected) (Column #1 (Column #6
Arithmetic (of 22 data (High Value) Reduction Reduction Minus Times BAT
Mean Points) Mean (Mean) (Mean) Column #5) Column #3) Limit
Column #1 Column #2 Column #3 Column #4 Column #5 Column #6
Trichloroethylene 8.82 42.91 4.86 6.8 5.8 3.02 14.7 15
Tetrachloroethylene 5.90 22.13 3.75 3.6 3.0 2.9 10.9 1

(Above values are mass loadings [pounds per day])
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are located in U-67 area. Several sampling programs were

conducted in the past and the following conclusions were

reached with respect to TCE and PCE: )

- The contribution from the mercury cells and carbonate
process areas is essentially zero.

- The major loading is associated with infiltration of these

materials from the former TCE operations.

These conclusions are supported by:

Figures 16 to 19 A-D in 1980 and 1981 show the following:

1. At MH33 the contributions from the mercury cell
operations are essentially not detected (ND).

2. From MHO4 to MHOl contain the majority of the loadings
associated with infiltration.

3. The overburden flow is from a northeast to southeast
direction. The area appears contaminated with TCE and

PCE as evidenced by monitoring well results.

Remedial Solutions

Potassium carbonate operations in U-55 have been terminated
thus the need to service this area with cooling water has
been negated. With this in mind, the sewer line from MH1-01
to MH1-31, which is the source of the loading, can be
abandoned. The line will be permanently plugged at the east

side of MH1-01l.
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By permanently abandoning the sewer line, an 85% reduction in
PCE/TCE is being anticipated. Details are provided in a

later section.

Although not required to meet permit limits,
the cleaning and lining of the sewer from MH1-01 to MH1-33

will be included as part of this project.
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pH OUTFALL 001

Historically at infrequent interv;ls} the pH
in Outfall 001 was above 9.0. Some of these occurrences were
traced to operational problems but others were thought to be
associated with infiltration. With the shutdown of the
mercury cell plant and carbonate process, water discharges
have been drastically reduced to the current level of 600, 000
gal/day. This level of flow is maintained in the sewer to
ensure adequate pH control. To determine if the problem is
related to infiltration, the intention is to temporarily
reduce the water flow and sample each branch sewer. We
anticipate performing this analysis during wet and dry
weather seasons. After data collections are reviewed, a

separate report will be submitted to DEC on the findings.
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6.0

ENGINEERING ASPECTS AND WORK PLAN
OUTFALL 001 AND OUTFALL 005

6.1 RELINING OF SEWERS

Occidental is investigating two types of
sewer relining techniques. The first is Insituform lining
(see Appendix A). This technique is described in the
attached information from the applicator/manufacturer. An
impregnated resin liner is formed within the existing sewer

line.

The second technique involves lining the
sewer with a pipe made of polyethylene or other compatible
type of material. This technique involves the insertion of a

smaller diameter pipe inside an existing sewer line.

To prevent/minimize infiltration, the
manholes will be made watertight and the number of manholes

and connections will be kept to a minimum.
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6.2 REMEDIAL WORK FOR OUTFALL 005

6.2.1 Existing Conditions

The existing outfall sewer system in the "F"
and "K" Areas is shown on Figure 20. This is the portion of

the 005 system where remedial work will occur.

6.2.2 Relining Work

The 42-inch outfall sewer from MH 5-19 to

MH 5-01B will be relined.

The liner will be continuous through the
following manholes: MH5-17, MH5-16, MH5-15, MH5-08, MH5-05,

MH5-04, MH5-02A and MH5-02.

The two 15-inch sewers in the Building F-10
area from MH5-12 to MH5-06 and from MH5-10 to MH5-07 are
currently being studied for future use and may be permanently
abandoned and plugged. If they remain active they will be

relined.

The primary concerns that will govern liner

selection are resistance to infiltration, resistance to
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attack from chemicals in groundwater, structural integrity,
minimum installation time and minimum excavation

requirements.

6.2.3 Manholes

The continuous liner through manholes MH5-17,
MH5-16, MH5-15, MH5-08, MH5-05, MH5-04, MH5-02A and MH5-02
will eliminate any flow or infiltration into the 42-inch
outfall sewer at these manholes. Existing catch basins which
flow into these manholes must be diverted into the ad jacent
sanitary sewer or abandoned. All other lines entering these

manholes will be abandoned.

Manholes MH5-19, MH5-07, MH5-06 and MH5-03
will be repaired around existing pipes and relined or

repaired to eliminate infiltration.

Manhole 5-01B is a poured in-place reinforced
concrete chamber which is structurally sound and without any
discernible infiltration. No remedial work is required on

this manhole.

29



6.2.4 Other Active Lines

The 12-inch line from Building K-26 and the
4-inch line from Building K-27 will remain active. No

remedial work is planned for these lines.

6.3 REMEDIAL WORK FOR OUTFALL 001

6.3.1 Existing Conditions

The existing outfall sewer system in the "U"

Area is shown on Figure 21.

6.3.2 Relining Pipe

The 36-inch outfall sewer from MH1-33 to
MH1-01 will be relined. No other relining is planned in this

area.

6.3.3 Repairing of Manholes

Manholes MH1-01 and MH1-06 will be repaired.
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6.3.4 Sewer Abandonment

The entire sewer system from MH1-31 to MH1-01
will be abandoned. The 24-inch sewer will be plugged on the

east side of MH1-0l.

6.4 CLOSURE OF OUTFALL 002

Outfall 002 was abandoned on 12/27/82. This

was documented in our December 1982 SPDES report.

Since the spring of 1984, Outfall 002 waters
were used as makeup waters on a volume offset for the N/S
Area treatment system. We propose to continue this
philosophy by utilizing a new watertight surface/cooling
water drainage system for the N-Area. The water from this
system is being pumped into a settling tank for precautionary
purposes and discharged to Outfall 003 by way of the N/S

neutralization system.

DMR's submitted since this practice have
shown no adverse affects in 003-S loading, and it is
anticipated that the future 3.0 1lb/day 003-S loading

limitations will be met.

N
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An alternate was investigated which would
have routed the water through a portion of 003 Outfall but
this option was not selected since the particular section in
mind was abandoned a number of years ago and if reopened
might increase loading. As a BMP, it was felt that pumping
the water through a tank as currently practised, would
provide a line of defense against unplanned circumstances.
It should be noted that most of the N-Area is diked and that
process water passes through an API separator before

discharge to the sanitary sewer. The work planned is shown

in Figure 22.

Plugs

A plug has been installed on the "N" area outfall line

between MH2-02 and MH2-01l.

New plugs will be installed on the "U" area outfalls south of

MH2-09 and MH2-07.

Diversions

Roof drains will be dirscted to discharge at ground level at

Buildings U-81 and N-3.

Discharges to hub drain at east end of Building U-81 will be

terminated or relocated inside the building.

Pump discharge at the weigh scale building U-83 will be

redirected to the ground. Currently, before caustic is
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shipped by rail, it is weighed. The weigh scale at U-83 is

utilized for weighing. Surface water runoff from the weigh

scale building will be directed to the ground surface.
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INSITUFORM

OF NORTH AMERICA, INC.

Dear Inquirer:

Thank you for your inquiry into the Insituform Process - molding a new pipe
within the old, on site. Briefly, here are just a few of the benefits that
you, your custamers, and your users will realize fram this unique process of
pipeline rehabilitation.

Virtually eliminates excavating problems. Depending on the situation and
existing access (sewer manholes, for example), excavation is virtually
eliminated, giving you quicker, safer, more convenient repairs. No threats
to existing utilities. No interruptions of traffic flow.

Restores full size capacity and reduces maintenance. Insituform fits tight
and is extremely smooth and continuous over pPipe joints, reducing deposits
and almost always increasing capacity. :

Tailored to your need. Various thermosetting resins can be selected to
resist the corrosive effects of the effluent. Insituform fits unusually

shaped pipes and has been used in sizes from 4" to 108" (and may be applicable

to other sizes).

Solves difficult jobs. Insituform is applicable to pipelines with bends,
lines vertical wells, pressure pipe, or pipelines with reducers.

All in all, the Insituform Process is easy, safe and reliable. For more
information, please review the attached material. We are certain you will
agree that Insituform is the better method of pipeline rehabilitation. We
have same very interesting case histories.

If you would like to discuss the Process for a particular application, or
if you need further information, please contact me or our licensee in your
area if referenced below.

Thank you again for your inquiry.
Cordlally,
INSITUFORM OF NORTH AMERICA, INC. . = =

(.2/‘4/ ”/Z;:z | “"Nov 13 1984

ENVIRCiviveN AL Cn RO
Edward W. Stephenson NIAGARA PLANT
Marketing Coordinator =

‘.t

Attachments

3315 Democrat Road/ P.O. Box 181071/ Memphis, TN 38448/ TELEX 840-594-1252, Phone 901-363-2105
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INSITUFOSM =~

DESIGN GUIDE .
FOR PIPELINE RECONSTRUCTION

Before

HOW INSITUFORM? WORKS

Insituform* is a unique method of pipeline recon-
struction which not only can seal and preserve
pipeline, but can also be designed to make struc-
tural repairs of the pipe, if necessary. The recon-
struction is done through existing pipe access
points. usually in twenty-four (24) hours or less.
and in most cases requires no excavation.

The Insituform* processis basically very simple.
A fiberfelt tube impregnated with a liquid resin is
fed into an inversion standpipe which has been
erected on site. The felt tube has an impermeable
coating on the outside which eases handling and
provides a water barrier for the inversion process.

The end of the tube is pulled through the inver-
sion standpipe. turned inside out and clamped to
the standpipe such that a leak-proof seal is
established.

As more water is added to maintain the weight of
the column. additional tubing is fed into the stand-
pipe. and the impregnated tube snakes its way
forward through the pipe being rehabilitated.

The weight of the water presses the coated feit at
the nose, inverts it. and then presses the resin
impregnated side hard against the insides of the
damaged pipe. leaving the smooth coated side as
the new interior surface of the rehabilitated pipe.
After the inverted tube reaches the next manhole or
other access point. the water is heated to cure the
resin. forming an impermeable new pipe within the
old. The ends are cut off. the head of water is
released and the Insituform* operation is complete.

Service connections are reinstated in non-man
entry pipes by means of a remotely controlled
cutting device.

ADVANTAGES OF
INSITUFORM?

Insituform?® tubes when inserted are flexible
sleeves and, therefore, are not limited to circular

us

E R
- .t

After

>

pipes. They take the shape of the conduit being
rehabilitated and can vary in equivalent diameters
from 4 inches (102mm) to 108 inches (2.704mm).

The inversion process allows the impregnated
felt tube to easily negotiate offset joints and pipe
bends of 45 degrees. The buovant effect of the water
suspends the uninverted tube in a frictionless
media enabling it to traverse over 2.000 feet (609m).

Insertion is made through existing pipe access
points. Service connections are readily reestab-
lished from within. thus eliminating costly excava-
tion and restoration.

The tubing, when cured in place. forms a con-
tinuous sleeve throughout, sealing the pipeline.

The thermosetting resins resist corrosion and
protect the pipeline materials.

Thetight fitting Insituform * pipe minimizes loss
in cross sectional areas which because of improved
smoothness results in increased hvdraulic capacity.

Insituform* is a total reconstruction process.
usually completed in one (1) day thus saving time
and reducing downtime. inconvenience to com-
merce and the public.

INSITUFORM:
DESIGN GUIDE

The information presented in this guide is con-
densed from a more comprehensive booklet of
Insituform* Design. which is available on request.
Thedesign information is based on tests performed
in the United States and Great Britain. and exten-
sive experience in the installation of Insituform*.
The use of this guide should be incorporated along
with good engineering design practices and
judgment.

Insituform® is a registered trademark of
Insituform of North America, Inc.



FLOW CHARACTERISTICS

[nsituform* usually improves flow capacity. The increase in capacity is due to smooth transitions at offsets
and protrusions. no joints between manholes, and a smoother surface.

The traditional Manning equation can be used to determine specific flow rates by substituting appropriate
values for before and after conditions. Coefficient (n) values of Insituform are 0.008 to 0.010.

Q=148 x AR 3 (sl 2 Q = Flow (cfs)

n A = Flow Area of Pipe (sq. ft.)

n = Manning Coefficient

R = Hydraulic Radius (ft.) = D 4
S = Slope (ft. ft.)

CAPACITY IMPROVEMENTS FOR INSITUFORM #
IN VITRIFIED CLAY AND CONCRETE PIPES

FLOW CAPACTIV 0

| Flow V.C.P.  Flow Conc. Flow Insicuform*  [nsituform*

| Diameter Slope =] 2 Insituform*  Thickness Line [.D. Insituform*  [nsituform-

I ninches ft./ ft.) 1efs) 1efs) B3 (cfy) (mm) rinches) vs, V.C.P. vs, Conc.

=00 004 0.77 0.67 0.94 6.00 7.528 123 142

10.00 0028 L1% 1.01 1.48 6.00 9.528 125 146
12.00 0022 1.69 1.46 219 6.00 11.528 130 130
15.00 00135 2a4 2.19 3.33 7.30 14.409 130 130
15.00 0012 3.67 3.18 1.77 9.00 17.291 130 130
21.00 0oL0 3.06 1..39 6.50 10.50 20.173 130 150

| 24.00 0008 6.47 5.61 3.39 12.00 23.055 1.30 150

| 27.00 00067 N1l .08 10.40 1:3.50 25.937 130 130

| 30.00 00058 9.99 3.66 12.82 15.00 28.819 130 150
16.00 00046 14.45% 12.55 18.56 18.00 34.583 130 150

of NOTES 1 on e VOP =00t 27A torCone :00L5 J. “n” for [nsituform* = 0.009

INSITUFORM? DESIGN FOR EXTERNAL

HYDROSTATIC LOADINGS

The tables and formulae below are based on the assumption that although the existing pipe has longitudinal
cracks and some distortion. the adjacent ground will give adequate support to pipe and Insituform*.

Hydrostatic loading on Insituform* will be considered for the following cases: (a) circular or slightly oval
sound pipe: (b) deformed sound pipe. taken as flat on an otherwise circular liner; (c) pipe with a segment missing.

(a) Circular or Slightly Oval Pipe

Restriauned Buckiing

(b) Pipes with Flats

Pressure [.imited Due to Stress

JKE ! & o o . pe ¢
Max p = - = - - =0 JHH{J—} (SDR)!? i - 0T {[—} 1sSDRi" p
vy sSPDR-DYN N D E D
Max p = Sate Design Pressure (psu N =2 Safety Fauctor Pressure [umited Due to Detlection of Fiat
Fo= 130000 psit Long Term Flexural Modulus K = 7 Insituform Dedection limited to .4 of [
v 00 Posson ~ Ratio Enhancement Factor

~DR ::Mean Outside Diameter of [nsituform*) q = Tabie No. | Ovality in L. Leneth ot Flat

‘Mean I[nsituform* Thickness) 7 = 000 psi Flexurai D) Mean Diameter of Insitutorm -
("= Tabie No. 1 Ovality Reduction Factor Ditest
IR
E P
(c) Pipes with Segment Missing SHRY {[_}
Pressure® Limited Due to Buckling B}

2E ! ] ROy~
p‘:—) - —' —} [
Ly o oSDRD! N w

= angle in degrees of Missing Segment subtended at the center of the pipe.
p* = Safte design pressure (psi) due to saturated soul.

_ 120 1b ft” Saturated Soil Density) (Depth of bury in tt.)
144 in.° fr.*

NOTE: For®equal to less than 60 check tor1a) Restrained Buckling.

TABLE NO. 1
Ovality " q 1] 1.0 20 | 4.0 530 | 6.0 | 30 . 100
Factor C LO . 91 | 34 | 70 64 | 39 | 49 T 4l
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NOMINAL SPECIFIED INSITUFORM® THICKNESSt REQUIRED BASED ON
EXTERNAL PRESSURE AND THREE SHAPE FACTOR CONSIDERATIONS*

| 0 —8DEPTH | 3.' =12 DEPTH | 12.1'=— 16 DEPTH | 16.I'=20' DEPTH | 20.' DEPTH | 24.1' DEPTH
Mimmum Specified | Mimmum fled | Mi ifled | Mi Specified | Mi fied | Mi Specified
| Exst Design [nsituform| Dessgn (nmouform:| Demgn [nstuform:| Desgn lnungtor-‘, Design Insiuform:| Design Inmtuform::
Pipe Th Thick | Thiek Thickness | Th Th Th Th Th Th I Th Th .
1.D. (Inches) (MM) | (Inches) (MM) {inches) MM tinches) MM) ' (inchess , ‘MM) [Inches ‘MM
6" 091 3| oaw 3 a3 45 | uz 15 129 45 16 43
3" 121 6 | 138 6 131 6 : .163 6 153 5 182 6
" | 151 6 1 1 6 139 6 | 204 6 216 T3 il T35
o 131 6 207 6 297 5 | 24 75 259 T3 73 9
15" | 2% 5 . 258 P 284 9 | 305 9 324 0.5 . 34l 10.5
18" 35 9 | 310 9 | 341 10.5 .366 10.5 .389 12 409 12
23 g i 9 . .362 105 | .398 12 428 13.3 454 135 477 13.5
24" 362 105 ! 413 12 | 454 133 489 15 519 15 | 345 165
27 1 407 12 | 465 135 311 15 5350 16.5 583 165 | 614 18
00 | 482 5 A7 15 | 368 163 811 18 648 195 | 882 193
36" 343 165 |, .620 18 | .68l 19.5 733 21 78 w5 1 3ls 24
32" | 633 8 | T2 2 | T8 25 855 255 908 7 w4 27
48" 724 21 | .827 2 909 253 977 285 1.037 30 | 1091 3.3
i34 814 24 | 930 2 1.022 30 1.099 315 L.167 33 L.agv H5
| 60" 905 255 | 1.034 30 1.136 33 1,222 34.5 1.297 375 1.363 39

“The above chartis based on an open channel [nsituform * pipe subjected to an externali static water head. equal to the total depth and
shape factors of no worse condition than an ovality of 2'%. a flat in the circumterence no greater in wadth than 20'% of the diameter. and no
missing segment of pipe greater than an angle of 60° on the circumference. The design is based on a cured thermoset [nsituform* with a
Modulus ‘E’ of 300.000 psi and long term behavior being taken into account by using a lower value o allow for creep. NOTE: The tabie
recommends an [nsituform* thickness based upon the fiberfeit tubes currently manufactured. The thickness of Insitutorm * arter cunng 1s
dependent upon the condinon of the pipe and the resin used: it 1s expected to exceed the minimum design thickness.

*Nominal specified Insituform* thickness (available in |.5mm increments).

OVALITY FLAT IN CIRCUMFERENCE MISSING SEGMENT
/\\, SEE IN CIRCUMFERENCE
/ . PIPE s
)‘Q ’ 729\ Anko,
‘NSITUFCRM® ¥ S ' - 20
- DVALTY 20 « MAX JIA - MEAN TiA \ !
———ets S ~aRDE? INSITUFORM+ — \J
=R
oRrR
100 x (MEAN DIA —MIN DIA | w8 100245 FLAT 7O/ Ok S ANGLE 3F WISSING SEGMENT SUBTENDED
T wEANOIA AT =€ CENTER N DEGAEES

INSITUFORME DESIGN FOR INTERNAL PRESSURE

The maximum internal pressure that can be applied to Insituform® depends mainlyv on the structural soundness of
the existing pipe. Insituform® fits the inside diameter very closely and will deform under loading, allowing all
stress to be transferred to the external pipe. Thus where the problem is leakage through pin holes or trom the joints.
the pressure rating of the original pipe may be maintained with only nominal Insituform* thickness.

Where there are only small holes in the external pipe. no ring tension will occur. Insituform* is assumed to be a
circular flat plate fixed at the edge and subjected to transverse pressure only and the bending stresses will equal
o Nif

dp 36 30 1 26 23 21 .19 s .16 13 13
d 163 Equation is
m tabulated: _ .
e SDR 20 30 40 30 ¢ 60 0 <() 100 120 130

where d is the diameter of hole and D the mean outside diameter of Insituform * (inside diameter ot the pipe).

Buried pressure pipes should be designed to carry external hydrostatic loading in the event of the pipe being empty.
This condition may be critical for large pipe with numerous holes or open joints carrying low internal pressure and
non-bonded lnsituform “: external pressure may regulate the thickness rather than the internal pressure rating.
For the external loading conditions, refer to the appropriate charts in earlier sections.

" 333 { D }" o for d D equal to or less than table values above

* SDR-1)® 'd’- N for the appropriate SDR of proposed [nsituform* thickness.

=p: Allowable [nternal Pressure N Safety Factor = 2

o Long Term Tensile Stress = 1.500 psi




—
]

- e Iy

pr—
B

ALLOWABLE PRESSURE PSI vs. INSITUFORM: THICKNESS IN MILLIMETERS
Insituform* Thickness (mm) for 4/ D =0.025

'PRESSURE : PIPE DIAMETER IN INCHES
| psi 6~ 8" 10” 12" 15" 18" 21" 24" 30" 36"
T 0-30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
| 51-150 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0° 7 3.0 3.0
| 151-300 = 3.0 3.0 3.0 3.0 3.0 4.5 157
| 301-300 | 45 45 45 13 45 45 45|
. 301-1000 : 4.5 4.3 15 4.5 '
1001 -1500 | 4.3 45 ] CHECK PRESSURE RATING OF PIPE

!

Insituform* Thickness (mm) for 4/D = 0.10

.PRESSURE | PIPE DIAMETER IN INCHES
psi 6" 8" 10” 12" 15" 18" 21" 24" 30" 36"
0- 25 3.0 3.0 3.0 3.0 4.5 1.5 1.5 6.0 ) 8.0
26- 50 3.0 3.0 3.0 4.5 4.5 6.0 6.0 v.53 9.0 10.5
« 3l- 78 .« 3.0 3.0 4.5 4.5 6.0 ik 7.9 9.0 10.5 13.3
| 76-100 | 3.0 3.0 4.5 6.0 6.0 7.5 9.0 10.5 12.0 15.0
' 101125 | 3.0 1.5 4.5 6.0 73 9.0 10.5 12,0 13.5 16.5
126-150 | 3.0 4.5 6.0 6.0 7.5 9.0 10.5 12,0 15.0 13.0

Insituform* Thickness (mm) for d, D =0.20

PRESSURE PIPE DIAMETER IN INCHES

psi 6" 8~ 10” 12" 15" 18" 21" 24" 30" 36"

0- 25 « 30 4.5 1.5 6.0 7.5 9.0 9.0 10.5 13.5 16.5
26- 30 4.5 6.0 7.3 9.0 10.5 13.5 15.0 18.0 21.0 23
51- 75 6.0 7.5 9.0 10.3 13.3 16.5 18.0 21.0 25.5 315
76 - 100 6.0 9.0 10.5 12.0 15.0 13.0 21.0 24.0 30.0 34.5
101-125 | 7.5 9.0 12.0 13.5 16.5 19.5 24.0 27.0 33.0 39.0
126 - 150 7.5 10.5 12.0 15.0 18.0 21.0 255 28.5 36.0 42.0

SECTION I — RECOMMENDED SPECIFICATIONS FOR INSITUFORM ¢

[-1 INTENT: It is the intent of this portion of this specification to provide for rehabilitating pipelines by the
inversion of a resin impregnated flexible feit tube. The tube shall be saturated with a thermosetting resin and
inverted into the existing pipeline utilizing an inversiom standpipe and hydrostatic head. Curing shall be
accomplished by circulating hot water to cure the resin into a hard impermeable [nsitutorm* pipe. When cured.
Insituform* should extend from end to end in a continuous tight fitting watertight pipe-within-a-pipe. Insituform*
is a patented process installed by licensed installers.

[-2 REFERENCE SPECIFICATIONS AND MANUFACTURER’S STANDARDS: This specification
references American Society for Testing and Materials (ASTM) standard specifications and [nsituform of North
America. [nc. (INA) manufacturer’s standards which are made a part hereof by such reference and shall be the
latest edition and revision thereof.

I-3 GENERAL CORROSION REQUIREMENTS: Insituform* shall incorporate thermosetting materiais
which will withstand the corrosive effects of the normal existing effluents. liquids or gases.

I-4 FLOW ANALYSIS (Industrial Areas Only): In industrial areas subject to mixed flows. the Owner shall
obtain samples of the flow and have them analyzed. This analysis shall be supplied to the Installer for his
information and use.

[-5 SIZING: The felt fiber tube shall be fabricated to a size that when installed will neatly fit the internal
circumference of the conduit as specified by the Owner. Allowance for circumferential stretching during insertion
shall be made as per INA manufacturer's standards.

[-6 LENGTH: The length shall be that deemed necessary by the Installer to effectively carry out the insertion
from inlet to outlet points. The Installer shall verify the lengths in the field. Individual inversion runs can be made
over one or more access points as determined in the field by the Installer and approved by the Owner.

[-7 INSITUFORM MATERIALS: The polyester felt tubing, including the polyurethane or poly-vinyl chloride
covered felt and the thermosetting resin shall meet INA manufacturer’s standards.



a) General — The [nstaller shall submit his proposal for the appropriate length and size designated on the
proposal sheet. [nsituform* thickness shall be specified for each line in the proposal form. uniess otherwise stated.

b) The cured Insituform* shall conform to the minimum structural standards. as listed below.
[-8 PHYSICAL PROPERTIES

Cured Insituform? Standard - Results

Tensile Stress ASTM D-638 3.000 psi
Flexural Stress ASTM D-790 3.000 psi
Modulus of Elasticity ASTM D-790 :300.000 psi1

[f so directed. the Installer shall furnish. prior to use of the materials. satisfactory written certification of his
compliance with the INA manufacturer's standards for all materials and conformance with methods of the
Insituform process.

[-9 DEVIATIONS: The deterioration of pipeline is an ongoing process. Should pre-Insituform* inspections
reveal the pipes to be in substantially different conditions than those stated in the design considerations. then the
Installer shall request a change in thickness supporting such request with design data in accordance with [NA
manufacturer’s standard design policies. The deviation. if approved. shall be reflected by the appropriate addition
or reduction in the unit cost for that size as shown in the optional portion of the proposal.

[-10 INSTALLATION PROCEDURES: The following installation procedures shall be adhered to unless
otherwise approved by the Owner's representative.

a) Safety — The Installer shall carry out his operations in strict accordance with all OSHA and
manufacturer's safety requirements. Particular attention is drawn to those safety requirementsin volving working
with scaffolding and entering confined spaces.

b) Cleaning of Pipelines — Prior to Insituform* of any pipe so designated. it shall be the responsibility of
the Installer to remove intetnal deposits from the pipeline (designate cleaning method here or refer to standard
cleaning specification. if contained elsewhere in this document).

) Inspection of Pipelines — Inspection of non-man-entry pipelines shall be performed by experienced
personnel trained in locating breaks. obstacles, and service connections by closed circuit television. The interior ¢*
the pipeline shall be carefully inspected to determine the location and extent of any structural failures. The location
of any conditions which may prevent proper installation of Insituform® into the pipelines shall be noted so that
these conditions can be corrected. A video tape and suitabie log shall be kept for later reference by the
Owner. Engineer.

d) Bypassing Flow — The [nstaller when required shall provide for the transfer of flow around the section or
sections of pipe designated for Insituform*. The bypass shall be made by diversion of the flow at an existing
upstream or higher pressure access point and directing the flow around the section to be taken from service. Bypass
lines and pumps. if necessary, shall be of adequate capacity and size to handle the flow. The proposed bypassing
system shall be approved in advance by the Owner.

e) Line Obstructions — [t shall be the responsibility of the Installer to clear the line of obstructions such as
solids. dropped joints. protruding branch connections or broken pipe that will prevent the insertion of Insituform* .
[f inspection reveals an obstruction that cannot be-removed by conventional cleaning equipment, then the
Installer shall make a point to repair excavation. to uncover and remove or repair the obstruction. Such excavation
shall be approved in writing by the Owner's representative prior to the commencement of the work and shall be
considered as a separate pay item.

[-11 INSTALLATION OF INSITUFORM?*

a) The Installer shall designate a location where the uncured resin in the original containers and the
unimpregnated fiber feit tube will be vacuum impregnated priorto installation. The Installer shall allow the Owner
to inspect the materials and ‘wet out’ procedure. A resin and catalyst system compatible with the requirement of
this method shall be used. The quantities of the liquid thermosetting materials shall be per INA manufacturer's
standards to provide the lining thickness specified.

b) The wet out fiber felt tube shall be inserted through an existing manhole or other approved access bv means

- ofaninversion process and the application of a hydrostatic head sufficient to fully extend it to the next designated

access point. The impregnated fiber felt tube materials shall be inserted into the vertical inversion stand pipe with
the impermeable plastic membrane side out. At the lower end of the inversion stand pipe. the tube shall be turned
inside out and attached to the stand pipe so that a leakproof seal is created. The inversion head will be adjusted to be
of sufficient height to cause the tube to invert to the next access point designated and to hold it tight to the pipe wall,
to produce dimples at side connections and flared ends at the entrance and exit access points. The use of a lubricant
is recommended by INA. The INA manufacturer’s standards shall be closely followed during the elevated curing
temperature so as not to over stress the felt fiber and cause damage or failure prior to cure. (In certain cases. the
Contractor may elect to use a Top Inversion. In this method the impregnated tube is pre-inverted to a distance that
corresponds to the minimum inversion head and instead of attaching to an elbow at the base of the inversion stand
pipe, the tube is attached to a top ring.)

c) Curing — After inversion is completed the Installer shall supply a suitable heat source and water
recirculation equipment. The equipment shall be capable of delivering hot water to the far end of the pipe section
through a hose, which has been perforated per INA manufacturer’s recommendations, to uniformly raise the water

848
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temperature in the line section above the temperature required to effect a cure of the resin. This temperature shall be
determined by the resin. catalyst system employed.

The heat source shall be fitted with suitable monitors to gauge the temperature of the incoming and outgoing
heat exchanger circulating water. Thermocoupies shall be placed between the impregnated tube and the invert at
the far access point to determine the temperature and time of exotherm. Water temperature in the pipeline during
the cure period shall not be less than 150°F or more than 200°F as measured at the Qeat exchanger return line.

[nitial cure shall be deemed to be completed when inspection of the exposed portions of Insituform* appear to
be hard and sound and the thermocouples indicate that an exotherm has occurred. The cure period shall be of a
duration recommended by the resin manufacturer. as modified for the Insituform * process. during which ume the
recirculation of the water and cvcling of the heat exchanger to maintain the temperature continues.

d) Cool Down — The Installer shall cool the finished Insituform* to a temperature below 100°F before
relieving the static head in the inversion stand pipe. Cool-down may be accomplished by the introduction of cool
water into the inversion stand pipe to replace water being drained from the downstream end. Care shall be taken in
the release of the static head such that a vacuum will not be developed that could damage the newly installed
Insituform*.

e) Finish — The finished Insituform * shall be continuous over the entire length of the insertion run and be as
free as commercially practicable from significant defects.

Any defects which will affect. in the foreseeable future. or warranty period. the integrity or strength of
[nsituform*. shall be repaired at the Installer's expense, in a manner mutually agreed by the Owner and the
Installer.

[-12 SEALING THE ENDS: Ifdue to broken or misaligned pipe at the access points. Insituform * fails to make
a tight seal. the Installer shall apply a seal at that point. The seal shall be of a resin mixture compatible with
Insituform*.

[-13 BRANCH OR SERVICE CONNECTIONS: After Insituform* has been cured. the Installer shail
reconnect the existing active branch lines as designated by the Owner. This shall generally be done without
excavation and in the case of non-man entry pipes. from the interior of the pipeline by means of a television camera
and a cutting device that re-establishes them to not less than 90 percent capacity.

[-14 TESTING: The watertightness of Insituform* shall be gauged while curing and under a positive head
After the work is completed. the Installer will provide the Owner with a video tape showing both the before and
after conditions including the restored connections.

[-13 CLEAN-UP: Upon compietion of the installation work and testing, the Installer shall reinstate the projec:
area affected by his operation.

NOTE: A priceand pavment schedule should accompany these specifications to clarify methods of measurement
and payment for [nsituform* (including paruial pavment) and incidental items.

Before After

, INSITUFCORM

OF NORTH AMERICA, INC.

3315 Democrat Road / P.O. Box 181071 / Memphis. TN 38118 / TWX 810-591-1252 / Ph. (901) 363-2105
[nsituform* 1s a registered trademark of [nsituform of North Amenca. Inc.
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“Qur engineering staff had recommended complete replace-
ment because no known rehapilitation process could be
effectively applied to an inverted siphon like this. No pro-

cess. that is. until we discovered Insituform.

Insituform way we saved over $40.000 compared to our
projected replacement costs...and the work progressed

without excavation in surrounding lawns.”

$4 by

inverted
siphon under
this bay

‘nsituform 1s a better method of pipe-
‘ne renabilitation. This remarkapie oro-
cess uses a flexible poiyester fioer ielt
iiner that I1s instailea througn existing
manholes. SO No excavation 1s needea.
The liner conforms to the interior of
the pipe. filling cracks. bridging gaps
at separated ;0!n1s. negotiating oenas.
and even pushing groungwater asiae
Joon zunng. Insitufor™ *orms a tougn

By relining the

duraple new cipe within the <ia. Anc
Decause |0Ints are Sminatec. ne new

How Insituform Works:

Insituform c:0e is 2ftean smoeQrer tner
Ny e Jrnginar nus ncreasing me fow
" 3N¢ regucirg mMaintenance needs
P‘. - g

D The insitLform orocess can ce _sea :n
2 R ’ pioes from 4 0 1C8" in ciameter. IC

A rgsin-impregnated liner 1s The end of the uner s dulled
‘a@ 'AtO an 'nversion tube *Arougn turnec Nsige-out
~rICT "as Deen erected
an-site

nen 2:amoeg arounc ne

transport aimost any type of nguic
Test results and case nistories are availi-
apbie Call or wnite for furtner informa-
ton apout applications you may nave

sornom of ne angle
nversion ruoe

The weignt ot a Column As more water s accec

In ming.

After tne entire .iner :S
N place. the water 's nearea

of water agaeqg frcm apbove
nvers Ne uner ang susnes
.t :nto the pioe oeng
renapwitated

agaitional hner s reg :nNto
tne tuoe

ana recircuiarea to cure
e uner and ntarally form
2 new Dipe@ witnin e JiId

INSIEUFORM

3315 Democrat Road/P.O. Box 181071
Memphis, TN 38118/Ph. (801) 363-2105
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New Sewers from Old:
The Anatomy of an
Innovation Transter

Subnc works girectors are generally con-
servative types. They want to make garn
sure that a procuct or process ‘or wnicn
thev are spenaing taxpaver money really
performs tne way :l 'S supposec o Therr
reputanon is, atter ail. on tne ine ang who
can olame them for being prugent? Yet
prugence s rarely founa on the leaaing
eage of innovation and we think it S Nnews
wnen a oublic works airector refers 1o a
8ritisn sewer relining process. only recently
'Ntroduced In this country. with great praise
Ricnara O Thomasson of the Washington
Suburpban Samitary Commission (WSSC)
says that ‘Institutorm can cernainly be
consigered the ullimate pbest answer for
some of those restoration projects whicn all
sewer agencies encounter and which.
betore Institutorm. seemea to gefy feasible
solution " Quite an endorsement.

The process was aeveloped by a British
engineer Enc Wood. in 1971 itcametotne
States in 1977 ana 1s now appled in a
varnety of locations from coast to coast,
:nc'uaing R&D projects sponsored by EPA
Under the unique process. a resin impreg-
nated feit ining 1s inverted and fed into the
sewer or water ine to be repaired. This
materal 1s then ‘cured’ in place to form a
Rignly resilient ana corrosion-resistant iin-
Ing. After the process has been compieted.
the hmng oecomes a hard. impermeable
pipe-within-a-pipe. By varying the particu-
\ar resins used. the Insitutorm process 'S
appncable to alimost any ngustnial or
municipal requirements

insituform 1s inserted through mannoles
Dy means of an nversion tube with its ena
turneg insige out ang attacned by a ring to
tne enc of tne tupe The liNiNg IS then blown
unger water pressure :nto the gamaged or
ieaking sewer hne Cold water pumped
through the inversion tupe torces the liner
“irmiy against the inner wall to wnicn the
resin sige agneres. When the iiming 1s fully
2xtengeq. the cold water is recirculated
nrougn a doiler and dischargeg into the
pioe Dy a iayriat tube at 160 aegrees When
ne cure cycle 's compiete after several
nours. the tube 'S withgrawn the water
pumpea oul. the engs of the iner cut ott and
the :aterai openings covered by the inial
appucaton ot Insitutorm restored quickly
anc cleanly trom the insige using a hign
resolution television camera followed by
the Insitucutter ' both pulled along by an
armored power supply caple

Aagvantages in using tne Insituform pro-

cess inClude:

VAN B2 S

The Insituform process illustrated above
creates a new "pipe within a pipe".

Use of existing accesses minimalizes excavs-
tion and environmental disruption.

e Quicker and more economical instal-
1lation

® Adaptapiity to both extreme not or
cold ciimates;

e Minimal inconvenience (o citizens and
businesses:

® Unconstricted or improved flow capa-
biities of pipelines: ‘s

® Agaptability to almost any shape pipe-
line,

e Suitability for pipetines with numerous
lateral connections;

® Resistance 10 chemicals—various
resins can be used.

One of the first major US relning
projects was undertaken Dby Insitutorm
East. Inc . a ncensee of Insitutorm ot Nortn
America. for the Washington Suburban
Sanitary Commussion (WSSC) An exciu-
sive country club that sat on top of par of
the renaoilitation project nad agamantly
resisteg renabiitation work on an inter-
ceptor sewer that traversed club property
tor tear ot excavation on the manicurea golf
course. The Commission implementea the
Insitutorm tecnnigue 1o solve the iogistical
proolem With the assurance that the
Insitutorm process would not aiIsturd clud
property. work got unaerway

More than three thousana unear teet ot
line were renovatea at the country ctub ina
perioag ot three weeks. Ungér conventional
replacement methoas. this same projec!
'wOUIG nave taken a year to comopiete. Using
the Insitutorm method. Most Of the work
was gone at nignt with goiters scarcety
missing a stroke Total cost of the country
club project was $336.847 or an average
unit cost of $102.94 per inear foot. It was
estimated that by using the Insitutorm
method. almost $500.000 was saved.

So tar. WSSC has restored a total of
59.619 feet of sewer using tne Insituform
method. with sewers ranging in size from
six inches to 24 inches.

A comparison survey between total re-
placement. sip iming ang Insituform on

URBAN INNOVATION ABROAD e OCTOBER 1981

several comparable projects. Snows 'nat
the Insituform process costs an averge of
$50 per inear foot of pipeine Casts tor to1al

- replacement averages $150 per inear '0ot

Slip hning, basea on the same comparison
techniques. costs S85 per inear ‘oot ~ne
savings using the Insituform grocess varv
trom $35 10 $100 per unear ‘oot aepenaing
upon heid conaitions encounteread on site

It you are worrieg now iong tne repair 100
will last. the current estimate is up 10 Tty
years sO you can nang the propiem (o your
Council 1n 2031 (We have contactinforma-
tion for the responsible pubic weorks cf-
hciais ana the regionai icensees ot *ne
Briisn process ) €

PR e -

INSITUFORM

3315 D-nnerlt MPO Box 181071
Memonhis, TN 38118/PH. 901-363-2105




=

“DNI ‘VOINIWV HINON 40

JAUEOIN2USUI

i
I
B
¥
i
J
'

OLLVLIMIgVHIY 3NIT3did
40 AOH13IN 311139
V S3d3H1L MON




/s -

-

“re msiRiCT T Srocess
s DCSICTIlY very simoie 2
ner —gregrarec with C
cu.C "esin s fec intc Cn
~.ersiCr "Lce wrch ~Cs
Zeer srecreg or-site e
~ar =g§ o~ —cermacolie
SIS g or e SuNNee
A" 2" 3Cses ~oraurg S°C
SrovCes S acrer comer tor
~a r\.ersicr orocess
(seehg. 1)

Tmeencctmenner §
Suiec mroLgr ‘ureag
~siCe-oul  (seefig.2)

=gn S'Crmoeq SISUra
me pener ot Sr crgie -

/@rsiCr 'Loe (see Fig. 3)

Ncrer o negroy
~vCrcrs Tlis me «nversion
upe. men me weignt of e
coiumr ot werer cusres e
‘@it nrer nsice-cutl ang re
e sice cemng rencoil-
‘crec (seefig. 4)

HOW INSITUFORM" WORKS: -

A5 —Cre ~Crer s 2SCec
'S mairtgin me waigrt of
Al mmA A s~

e CCIls 2r2 2CC o

-C8
e rersrCkes s ACY

b P~ S, mmpn P -~
BraSIS ™ELSE Me L £8

(see Fig. 5)

~er sfag n1s me e

Tme nyeigrt It e WCTer
Sr2sses Te IICTeC et oY
ma =o4E = ,8rs Torg mar
cresses me rasin —creg-
~g1ac s.c8 ~grs Sgars’
~g rgices Sf—e Jcrcgec
o8 egvrg e sTes™
Iccrec sice s e tew
~rercr s rSce ST e e
- o . 2

Sourgiec cice Afar —e

~erreggres 2 ~axa —or-
~Cle Iromer Scsess o
me wvCrer s negrec ic cure
o b

2 regir ‘Srirg S rrDer-
~—acrie "ew Cice mmn
—ezic ~earzscrecl!
o
* —e ~eqgc cf weier s
‘21eCsec Sre e ning
scerorer s corniee

(se@ F1g. &)

INSITUFORM * negotiates Dends.

INSITUFORM* hes successiut

installed 1N pipes uo 1o 1CE

gcmeter. . GnC we ngven ' reccn

our hmit yer!

/

INSITUFORM* reinstates iateral
connecnhons from within using
special Insitucutter.

INSITUFORM® can line 4" and 4" Iaterals.
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INSITUFCRM ™

LITERALLY CREATES A BETTER PIPE WITHIN THE OLD
insituform * offers @ quicker anc cften more

2CONOMICQ! CPRroach to sewer ang pipeline
rercollitanen The process utilizes a oclvester ‘et
Inér wnicn Is failcrec 10 the aicmeter ana length cf
T cioe ' De reparred. The liner. moregnared with
C iQuIC thermcsemng "asir 's rsigliec By use of an
NVersION tuDe GNQ wCler Drassure #rick fums ihe
iner Inside out anc forces it iNto me pioe. sNUgly
cgainst the aagmagec cipenne s \nenor surfaces.
‘Nhen me liner s fully extencec the wcter 's negred
GNa recirculgtea 1c nCraen the resin Mus forming
an impermecDie COmasIoN-resistcrt new sipe within
me aIc.

No cther renapilitanon metog can marer —e
cverall ease of instalignon cna me verscnity cf me
'nsituform * process. in fact. in many oaaly geteno-
rStec segments of pioe. insituform * s e oniy
feasible alternanve to totat replacement

nsituferm* 1s QUICK ana simpile. Sconomical
tffectve. Ana Icsting.

INSITUFORM* spans missing sections
of pipe.

NSITUFCSM ™

BRIDGES GAPS, FILLS HOLES AND CRACKS.
TURNS ANGLES.

JUPCN insemen nsitufer= s Ducole Sra e rasie
'S M C VISCUCUS ICUIC SICTe. Slicwirg ~situisr= 2
Cricge gaos. fill cracks. Susr Srou~s warer Ssice
CnC even “urm wICe SNGIeS. ~nC SSCSUsS s ~ar
dseif sreigmely ™in i Lt meperoine oo
cooucsnon), 1 MCICs Tseif gty Sgoinst te rear
walls Sfthe Dice 1e ferm o smecer suicss —or 2 ar
mproves he overcil icw 2gsoeey Tre tsituie~
Process cCn Ce useq in 2Imes ony sPCCe Sice—
circuiar. cval. squcre. egg-snccec—Tom 47 s TR
n cigmerer

Any ICTercl cornecncrs coverag syer quntg =g
INING Drocess Cre eCsily esicrec _sing < "amcts
conrrolled Insitucumner wrich werks om mmir =a
oioeline without external excovanors —anr scver-
tage whicn mckes insituform* espec:aliy well suites
for oipelines with numercus connecters s~
hmiteg cccess.

INSITUFORM " 1s appliccpie 10 al-
most any shapes. .. rounc. cval.
square, elliptical.

INSITUFORM* can reline man-
noles also. o torm g complete =ar-
rier 10 infiitrgnon extiltration.
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INSIKUFCRM ™

PROVEN ITSELF IN

BOTH MUNICIPAL AND INDUSTRIAL INSTALLATIONS.

The insituform” Process s g stcte-of-the-an
tecnnigue Now serving the pipetiné rengbtiitcnen
neegs cf customers In 26 natons crouna Me giece.
nsituform” seails. strengtnens ana preserves munic-
oal aNE INCUSME! sipelnes Dy DulcinG o smoomh
wall. corrosion rasisicnt oloe-w'mh-c-olce.

insituform’ successfully Naits \nfiltrancn exfittrahon
of greungwarer \n gerenorarec oioe systems. Stoes
nfiltration of fine sanc which ungermines pIpes ana
causes surface coligpse. Prevents root penefrcnen
cna cepns formanon py eliminahng places for
sepris 1o cccumulare And fhus saves thousanas
of gollars in sewer pipeline rencoilitgnon. opercnen
ang maintenance costs.

nsifuform.” Itf's e prachcal aiternanve e costy
pioe replacement.

T M.

1
MINIMIZES INCONVENIENCE TO CITIZENS AND

BUSINESSES.

n the insituform” orocess. he ining enters he
pipeline hrougn mannoles of exising gccesses.
Thus. Insituform’ requires minimcl excavanon as
compgareawim other metmodads. and elimingres much
nconvenience normaily agssociated with pipetine
repair. NoO Iong entrcnce frenches. No cestrcved
1awns or streerts. Ang —Decguse worK coften SCCurs
aunng ncn-peak evening Nours. rraffic flows. facten
WOrK, commerce ana the oublic cré nargly Incon-
Lenienced. Most work 1s performea in a frachen of
me tme of omer metces. SO overall envircnmental
mpactishelatoc ~Amum

FORM ™

LIVESUPTOITS PROMISES.

“mgituform s Tuly iInnovcnve cna g much-
neeqcec sewer restorancn tecrrigue nsitufer™
ccn cenainly bé consicereg me gmmcre. cest
crswer for scme of 'mose resteratncr oro|ects
whicn Sl sewer cgencies anczourter Sre. cefcra
nsituform’ seemec 1o cefy ‘ecsicie sciLlcr

Richara O. Thomasson
Wwashington Suburoan Sanitary Commussion
washington. 0.C.

“Qur firm nas \nvestgatec C numoer of insiruferm’
\nstalicnons ocross Me counmy. Generally. :" every
coplicaton siuaiec me uning was \mplementec C
eumingte eifher \nfilrgnon or exfittrancn frorm sewefl
sretcnes. Without exceohon me pames nrerviewes
cgreec that ne proguct was very effecnve In Me
performance of this designated 1ask. ang gl weulc
consiger specifying tne technigue cgein: '

£.T. Driver, Consuting Engineer
Driver. Qlson & DeGratt
Rockford, lllinois

in region il we nave oroven that ~siufer™ S
ne only way 16 . NoT only 1S t cost effecnve. ouUt it
sgves in omer ways Gs well  Inour pursun of oerer
w~ater guality, | beleve mat, if all cmes usec e
reituform wav of hanaling meir erccing sewers
we woulc Se successful. anc alse scve 1CoXOQavers
siucns of aolCrs "

M.G. "Mike" McGauhey
Agministrator Warer Pollution Control Dept.
City of Hagerstown. MO

1ngruform’ s *ne grearest ARovchon Mt nNas
~ame ciong N e restoranen of sewer ures
£d Brennan
Public Works Director
South Daytona. Flonaa

INSITUFORM "~ contorms to the \ntenor
shape of the pipe peing rencoili-
1oted. whether corrugated metal.
clay pipe. bnek or other matenals.

3
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refrigerated

samplers |

These three refrigerated samplers preserve biological
specimens during and after collection. They are light and
compact, and can be easily installed in any place affording
reasonable protection from the elements. They are suitable
for use whenever permanent installation is required. The
controller/pump assemblies on two of these samplers are
identical to, and interchangeable with, those of the Models
1680 and 1580 portable samplers. information relating to
sample collection will be found in the descriptions of these
portable samplers. A refrigerated version of the Model 2100
is not available.

The Mode! 1580R refrigerated composite sampler can be
supplied with a 3 or 5 gallon polyethylene container or a
2% gallon glass container. These containers have a large
mouth and are easily cleaned. When the container is fill

to any predetermined level, a weight activated switch stops
the sampling process and a red indicator light alerts the
operator.

The Model 1680R uses the sequential controller and a
slide-in 28 bottle rack. Ample room is provided for 32
additional loose bottles.

A third refrigerated sampler, the Model 1682R, takes eight
samples of up to twa liters each in either glass or
polyethylene bottles. The standard controller includes a
multiplexer so that eight identical composite samples may
be taken with a different preservative in each bottle if de-
sired. For other purposes, eight large sequential samples
may be collected, with each sample being a composite of
up to eight smaller increments. The Model 1682R has no
portable equivalent. Controller specifications areé basically
the same as the Model 1680, but a Model 1680 controller
cannot be converted to the eight bottle version.

Rigid foamed-in-place insulation stiffens the refrigerated
compantment, and will not support bacterial growth or re-
tain odors. Both the controller and sample compartment
may be individually padlocked. The door utilizes a magne-
tic gasket for better sealing. Sample temperature can

selected from 32°t0 46°F (0° to 8°C) with 2 calibrated con-
trol. A forced air condensing coil and front ventilation
allow positioning the unit against a wall or in a corner
without leaving clearancé on the back or sides.
Wraparound construction of the oversized evaporator coil
provides quick and efficient cooling of the sample com-

partment. Defrosting is not required under normal operat-
tam ~anditinns.

. ——

i a—

If it is desired to convert a presently owned

pler to a refrigerated U
refrigerated options 0
only may be ordered.
plete refrigerated sam
grammer and pump as
a controller from the po
takes only a few minutes.
the sample container(s), suction line, an
_ accessories.

Height of the cabinet is 42}

is 25%". Net weight is 1

power only.

A COMPLETE REFRIGERATED 1680R or 1682R SAMPLER CONSI

1. THE BASIC UNIT

2. SUCTION LINE AND STRAINER

YOU MUST SPECIFY YOUR CHOU

1. THE BASIC UNIT

nit, or to have
n the same sam
These units aré
plers except t
semblies) are
rtable to the refrige
Each refrigerated

A. MODEL 1680R for 117VAC, 60HZ OPERATION
Catalog Number Pump Boltles
68-1730-077 Standard Polyethylene
68-1730-078 Standard Polyethylene
68-1730-079 Standard Glass
68-1730-080 Standard Class
68-1730-081 Superspeed Polyethylene
68-1730-082 Superspeed Polyethylene
68-1730-08) Superspeed Glass

£8-1730-084

Superspeed

Class

portable sam-
both portable and
pler, a refrigerator unit
identical to the com-
he controllers (pro-
excluded. Changing
rated version
unit includes
d all standard

» width is 24%", and depth
16 Ib. Available for AC line

STS OF:
CE OF THE ABOVE FROM 1 AND 2 BELOW:

© Multiplexert

Yes
No
Yes
‘No
Yes
No
Yes
Na
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' ACCESSORIES FOR 1680 and 16828
{

,

4
#
[
[

)

——

8. MODEL 1680R FOR 234VAC, SOHZ OPERATION
andard Po

68-1730-085 lyethylene Yes
68-1730-086 Standard Polyethylene No
68-1730-087 Standard Glass Yes
68-1730-008 Standard Glass No
68-1730-089 Superspeed Polyethylene Yes
68-1730-090 Supers Polyethylene No
68-1730-091 Superspeed Glass Yes
68-1730-092 Superspeed Glass No
C. MODEL 16828 FOR 117VAC, 6OHZ OPERATION
68-1730-093 Standard  ° Polyethylene Yes
68-1730-094 Standard Class Yes
68-1730-095 Superspeed Polyethylene Yes
68-1730-096 Superspeed Glass Yes
D. MODEL 1682R FOR 234VAC, SOHZ OPERATION
68-1730-097 Standard Polyethylene Yes
68-1730-098 Standard Glass Yes
68-1730-099 Superspeed Polyethylene Yes
68-1730-100 Superspeed Class Yes

2. SUCTION LINES AND STRAINERS
1/4" 1.D. x 22° Vinyl suction line with polypropylene
bodied inlet strainer, for use with standard speed pump
S e i i 60-1394-054
3/8" 1.D. x 20’ vinyl suction line with polypropylene
bodied inlet strainer, for use with standard and super

speed pump samplers 60-16“-035
Extra 28 boutle rack for Model 1680R, with

polyethylene DOMIES o vvvnnrorennnsonnnsseses & SR 60-1734-005
Extra 28 bortle rack for Model 1680R, with glass bottles ......- 68-1730-101
For extra bottles only for the Model 1680R, see Page 6
Extra 8 bottle rack for Model 1682R, with

polyethylene RO tarais s s AR AR SRR RS BT B ST vkt 60-1734-018
Extra 8 bottle rack for Model 1682R, with glass bottles ........ 68-1730-102
Polyethylene bortles only for Model 1682R, set

of B EADE o 51000 4 WS e SaaE REEL Uk as B 68-1730-037
Class bottles only for Model 1682R, set of 8 with Caps ....... 68-1730-038
Teflon lid liners for 2-liter glass bottles . ...o.ooeieeeeenene 60-1483-094
Extra silicone rubber pump tube for either

Model 1680R, or 16B2R, 177 Leovenurnnennnaennnnrsetsts 60-1684-016
Extra silicone rubber pump tubing, bulk, 15’ long .....ooeeeees 68-1680-061

A COMPLETE MODEL 1580R REFRIGERATED SAMPLER CONSISTS OF
1. THE BASIC UNIT
2. A SAMPLE CONTAINER
3. A SUCTION LINE WITH STRAINER

YOU MUST SPECIFY YOUR CHOICE OF THE ABOVE FROM 1, 2,
AND 3 BELOW:

1. THE BASIC UNIT

Catalog Number Pump Power Source
60-1624-023 Standard 117VAC, 60Hz
60-1624-024 Superspeed 117VAC, 60Hz
68-1620-009 Standard 234VAC, 50Hz
68-1620-010 Superspeed 234VAC, 50Hz
2. SAMPLE CONTAINERS
3-Callon polyethylene container with lid and
polypropylene B TR« coois x ewomn o 5o whbmn mws SFERE e 299-0013-02
5.Gallon polyethylene container with lid and
polypropylene G L. s 5 ¢ wwwn o prasBmpvaens dnls osnss 68-1620-014
2% Gallon glass container with lid and polypropylene lid
BT g oSG s IR Y8 RSB Sen BT ~ 8 68-1620-013
Teflon lid liner for 2% Gallon bottle cap....oooeeererreee™” 60-1483-092

3. SUCTION LINES AND STRAINERS
1/4" 1.D. x 22' vinyl suction line with weighted polypropylene

ol ATAINER «.ccvvs s emrncanasiusavons dbiy et s 60-1394-054
3/8" 1.D. x 20° vinyl suction line with weighted polypropylene

OGIET STMMER . oo onvrsrsrvasasasszasasegueis sttt ntmes 60-1684-035
3/8" 1.0. x 10’ Teflon® suction line, Neoprene® rubber

protective coating, WIthOUL SIFRINET . o\ oueerrvnsernesenne? 60-1683-146
Same, except 20 [P e 60-1683-144

Weighted strainer only, /8", all stainless steel 60-1684-110

Teflon® suction line flaring tool. 1o allow insertion of

2DOVE SIFAINES . oovsvoasnsmensasnasnsesssstmsnestnna sttt 60-2103-093
PUMP TUBING '

Extra silicone rubber tube, 327 JONG oo vvvnnmnnmermrrer et 60-1624-015

Extra silicone rubber pump tubing, bulk, 15" 10Ag ..ooovennees 68-1680-061

REFRIGERATORS ONLY, COMPLETE EXCEPT FOR CONTROLLERS
Model 1620, for use with Model 1580 Controller,

TIZVAG, BOHZ . cvvevreneonnnnusnsassnssssste st it t00e 68-1620-017
Same, except for 234VAC, SOHZ .ooovoerenmenrrerensrtntss 68-1620-012
Model 1730, for use with Maodel 1680 Controller,

TIIVAC, B0HZ .. ..ovcverennes v RS ey 68-1730-039

Same, except for 234VAC, SOHZ oo ovnrrammmenrrrmsennssss 68-1730-040
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Date:  August 27, 13

Your Inquiry: Flow &l ni

----- =1
i

“‘3%23%3@3

l. sc e gIROYTIENOD TWA smAZT QUOTATION
:k":?},‘?:':‘::“" L, maTAND T ) 7 igiMBUR T
£ o ’ { . Orders Are To Be Addressed To: ;

: |SCO, Environmental Division
Burgh jcncenenberger Asccciates
10162 Starr Aoad

. 4Y 14302 Wyoning, NY 14591

84

@ bt

torin

This quotation id made on the express co?\dmon that the terms stated below and on the reverse side are the exclusive terms
and conditions of this transaction.

CATALOG

QUAN-
NUMBER

TITY

Y
-~ "

ITEM AND PRICE

1 50-1624-023

1500 itude) 1580R refrigerated ﬁ pler

Sstandard CunTH SdPE'QBPEEA P Sn $2120.00.. i
3 gallon po]yethylene container with e
1id and po\ypropy\ene 1idt liner 46.900 “iyr
interface qevice Type C for 117VAC
cperation. Converts current signal
proportiona\ to flow (4-20ma) to

pulse outputs occurring at sercable

flow intervals “37%5.
connector, with 22' cable -=rainating

in TWO wires, for use witn non-isco flow -
meters naving an jsolated contact closure
proportional to flow 32.040

00

TOTAL $2573.0C

Tf an order for a acllar volu.e aof o CwNEeEen
510,000 and 320,000 is srcerec, caere will
pbe a discount of 5.5% availadle.on tnhe order.

AL

.82/ . pIVER
-00%
o0q BN
N-T: 39

Factory

/ P A (R NS LY - I

By

Prices are F.O.B. 4
Estimated shipment 2~ 3

This quotation expires in _=~— 30__ days.

weeks after recelpt of order. 1SCO Salies Repras'e ative

Prices include packing tor domestic shipment. Special crating extra unless noted.
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Technical Information

Ti27-75a

~ UNLINED RESIN FLOWTUBE ofa-LINED FLOWTUBE
NEOPRENE-LINED FLOWTUBE e -
‘ ~N
SANITARY FLOWTUBE ptfe-LINED FLOWTUBE
‘ Proven dependability and versatility in use make Foxboro 2800 Series Flowtubes your
first choice for measuring clean, as well as extremely dlmcult-to-handle, liquids.
(' lNTRODUCTlON possible 10 meter otherwise, are dependably measured
. A magnetic flowtube 1S the primary in-line device in @ with magnetic flowtubes. The primary requirement is that
r magnetic flowmeter. \tis used to measure the flow rate of the liquid have at least some minimum ability to conduct
electrically conductive liquids. The flowtube produces & electricity-

dcorac millivoltage. This low-level voltage is directly pro-
ponional to velocity and translatable to volumetric flow

rate. Itis convertedintoa standard transmission signal by
a Foxboro magnetic flow transmitter.

Most industrial and municipal water/waste liquids can be
measured by magnetic flowmeters. Acids and bases are
common applications. water and other clean liquids
which can be measured by other devices, such as orifice
meters, can also be measured with magnetic flowtubes to
take advantageé of their many desirable features. Liquids
with suspended solids and certain waste flows, often im-

- maa .. Tha Eaxboro Comoany

Introduction

principle of Operation «---ccctt T 2
Flowtube Construction . ...--cce T 2
Industrial Applications -« cr T 8
Product Safety - +eor 10

Optional FEatUres ....--sr ttt T 10

®Registered Trademark
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PRINCIPLE OF OPERATION

The operation of a magnetic flowtube is pased on
Faraday's law of electromagnetic induction. Voltage (Vo)
is induced in a conductor moving through & magnetic
field.

The voltage is proportional to the intensity (T) of the mag-
netic field, multiplied by the length (De) and the velocity (v)
of the conductor.

Vo = (TXDe) (v)

In a magnetic flowtube, process liquid is the conductor
and the distance petween electrodes (flowtube diameter)
is the conductor length. Figure 1 illustrates the pasic prin-
ciple of operation. A magnetic field is created by coils out-
side the tube, and the process liquid flows through the
field inside the tube. A flowtube must be built SO that the
generated voltage is not dissipated through the walls of
the tube.

Figure 2 shows the key components of an actual mag-
netic flowtube. Two metal electrodes, mounted in the
flowtube wall, sense the voltage induced by the flow of the
process liquid. This voltage is directly proportional to the
average velocity of the liquid passing through the flow-
tube. The flowtube coils are energized by an ac or pulsed
dc power source depending upon its calibration. The
magnetic field and resultant induced voltage have the
same characteristics as the energizing current. The mil-
livolt output signal is protected from interference by
screens (shields) and amplified by a transmitter into a
standard transmission signal.

The metering tube is pasically @ conduit for the process
liquid. If the tube is metal, it must have a lining (which
serves as an electrical insulator) on its inside wall. A pair
of electrodes, exiending inrough the wall of the tube, aré
essentially flush with the inside surface of the tube. The
tube end connections aré usually flanged for mounting in
apipeline. Flared ends for quick-disconneot clamps (sani-
tary flowtubes) and plain ends for Dresser couplings
(largest sizes) are also used.

colL MILLIVOLT
* ouTPUT
SIGNAL

i

ELECTRICAL
SUPPLY

TUBE

Figure 1. Operational Schematic Drawing

Mounted outside the tube are a pair of coils which create
the electromagnetic field in the tube. A laminated trans-
former steel core mounts around the coils. This core com-
pletes the magnetic circuit and magnetically shields the
measuring zone. Screened (shielded) leads connect the
electrodes to terminals where the transmitter cable is at-
tached. Except for the ends of the metering tube, the en-
tire flowtube is enclosed by @ sealed housing.

FLOWTUBE CONSTRUCTION

Metering Tubes

Basic Materials Because the magnetic field is created
outside the tube, non-magnetic tube materials must be
used. AISI 300 Series stainiess steel—the standard for all
Foxboro lined-metal flowtubes—does not limit or distort
the magnetic field. It is available in the standard pipe
sizes required and is a corrosion-resistant material. The
four choices of lining for stainlees steel tubes are listed in
Tables 1 and 2. A tabulation of tube materials and elec-
trode metals is given in Tl 07.71f. Data is included on
chemical compatibility with various process liquids suit-
able for measurement by magnetic flowtubes.

Unlined Resin Tubes Also listed in Tables 1 and 2 are un-
lined glass fiper-reinforced resin flowtubes. Smaller diame-
ter units (200 mm [8in]and smaller) have epoxy resin as the
glass ponding agent. Polyester resin is used in the larger
tubes. In all sizes, the inner wall is @ smooth glass-free resin
surface. Measurement voltage cannot dissipate into the
pipeline with these nonconductivelnonpermeable tubes.
This eliminates the need for an insulating liner. Tubes of this
construction are nonmagnetic. Reinforced resin flowtubes
are lower in price than corresponding sizes of lined metal
units, yet areé suitable for 2 wide variety of applications.

CLASS |, GROUPS B, C, &D,

DRIVEN SCREEN DIVISION 2 HOUSING
(SHIELD)
SIGNAL LEAD,
<« \"‘-“ EXTERNAL COILS
AN
\ — LAMINATED
4 0\ \ CORE
o
A 0
0
ELECTRODE
LINING ISOLAT CUP SHIELD

ES
ELECTRICAL COMPONENTS
FROM PROCESS

METERING
TUBE

Figure 2. Cut-away View
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ptte Lined For p\fe-\‘med stainless stee\\ube

s, the rec-
mperatureé is

are mechan'\ca\\y fitted
_and the ptfe ends are flared
out over the flowtube end connecf\ons to eﬂectlve\y iso-

pfa Lined Similar 0 the pﬂe-\'med flowtube, the pfa-\'med
stainless steel flowtube nhas 2 recommer\ded maximum
175°C (350°F) and iS
ttoa wide rangé of acids and bases. Be-
cause of its mo\dab'\\'\ty. pfa is used in the smallest sized
flowtubes. i, 2.5 and 6 mm (no and 1/4 in) sizes. The
ded into the stainless steel tube and is

T\ 27-75a
page 3

tubes, the po\yurethane lining extends' over the flange
raised face. Po\yuremane is much more resilient and
abrasion resistant, but cannot bé used at high tempera-
tures of with strong acids of pases-

Neoprene Lined Neoprene isa flowtube \ining material
which combines some of the resistance (o] chemical at-

sanitary Lined A ptfe-\'med flowtube, with quick-
d'\sconnect sanitary end connect'\ons, is used in consu-
mable product processes. These sanitary flowtubes aré
ideally suited for use with dairy products. peer, soft

drinks, coffee. molasses. and corn syrup- Processed

S

otherwise difﬁcu\t-xo-measure liquids, aré also easily
measured. The sanitary flowtube, shown in Figure 3,18 of
crevice-free construct'\on which permits CIP (clean-in-
p\ace) operal'\on. 1t meets 3-A standards. and U.S. Food
and Drug Adm'\n'\strat'\on regu\at'\ons tor food contact ser
vice.

Figure 3. Sanitary Flowtube



Nominal
F\om:tube

570

570 570 2670
9000 9000 42200 90
660 4730 660 3860 660 3720
10500 75000 10500 61200 10500 59000
12500 75000 12500 61200 12500
uced to 50% of the value listed. This 1S
an pss 1-6B5 (o
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nimum upper range value flow rates can pe red
voltage arrangemen(. Refer tO PSS 1685 A d
ay acceleraté lining wear.

(@For all but the 2.5mm (1110 in) flowtube. the mini
accomp\ished py using an alternaté coil con ection andlor ge |
ts. Flow velocities 10 9 mis (30 ftis) are perm\ssnb\e put m

(D)Recommended fimi
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Electrodes The standard electrode in 2800 Series Mag-
netic Flowtubes is AIS| Type 316L stainless steel. This
metal satisfies the non-magneﬂc requirement. and has
more than adequaté corrosion resistance for many appli-
cations. P\ar‘\num—m% iridium and other more nighly
corrosion resistant electrode metals. including Hastelloy
C, titanium, and tantalum, are opt'\ona\\y available on cer-
tain 300 mm (12 in) and smaller size flowtubes.

On 15 mmM (12 in) and |arger size flowtubes, the elec-
trodes aré inserted from inside the tube*. The threaded
end of the electrode extends outside the tube. Flush with
the tube inside wall, the head of the electrode pears
against the lining surface. on \'med-meta\ tubes, elec-
trodes are e\ectr'\cally insulated from the tupe. AN elec-
trode assembly for a ptfe-\'med flowtube 8 shown in

Figure 4.

gpecial care is given to electrode gealing. Electrodes are
ponded into unlined glass ﬂber-reintorced resin flowtubes
to assure electrode seal integrity- In polyurethane-\ined
flowtubes. the electrodes are molded in the liner. Equally
good sealing is obtained by torquing electrodes against
Neoprene linings. The characteristic cold flow property of
ptfe and pfa, nowever, has tobe overcome by more rigor-

taces are grooved to provide addi'tiona\ sealing surface
and t0 firmly orip the lining. Wwhen installed, tne elec-
trodes areé tightened firmly against the lining. The correct
sealing pressuré against the ptfeis ma‘mta‘med bya series
of Belleville sprng washers. Wwith a pfa liner, the correct
sealing pressuré is ma'\mained py means of a coil spring.

—_—

TUBE WALL

Figure 4. Electrode Assembly

ELECTRODE
£OR 100 mm
F LOWTUBE

—

pipeline Connections Flange end connections aré the
usual means of mounting a flowtube into a process pipe-
line. On 300 mm (12 in) and smaller sizes of lined-metal
flowtubes, slip-on (we\ded) Alst Class 150 RF (raised
face) of PN 10 flanges aré standard. The flange material
is either stainless steel [for 25and6 mm (110 and 1/4 in)
sizes]or caroon steel (for 15 through 300 mm (1/2 through
12 in) sizes). The larger lined-metal flowtubes aré supplied
with AWWA Class 125 flat face Of PN 10 raised face car
pon steel flanges.

Sanitary flowtubes have stainiess steel extensions with
quick-d'\sconnect type connections. The extensions are
polted to the flanged ends of a ptfe-\med flowtube. Flow-
tube with ANSI Class 150 flange has @ Tri-Clover exten-
sion which mates toa Tri-Clamp on the process piping.
Flowtube with PN 10 flange has 2 sanitary coupling exten-
sion (DIN 11851, BS 1864, BS 4825, of |SO 2853, a8 spe-
cified) with an external thread. Mating clamps,
connections. and gaskets aré supplied bY the user. Sani-
tary flowtubes aré used with the next jarger liné size as
listed in the table below.

Sanitary Flowtube and Corresponding Line Sizes

Nominal Flowtube Size

Nominal Line Size
15 25
25 40
40 50
50 80

80 100

MOUNT\NG COMPONENTS ____—-——/\

BELLEV\LLE
SPRING
ASSEMBLY WASHERS
(4 in) ptfe-LlNED

. _ ~mnaller sizeS. electrodes are inserted from outside the tube.

R/
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Oon unlined resin flowtubes. flat-face flanges (of the same
material @S the tube) aré standard for 600 mmM (24 in) and
smaller sizes The largest unlined resin flowtubes. 750
and 900 mm (30 and 36 in), have plain ends suitable for
use with Dresser couplings.

Various optionai flanges aré available. upto 200 mm (8 in)
sizes of ptfe- and poiyurethane-iined 2800 Series Flow-
tubes can be supplied with heavier flanges. ANSI Class
300 RF, PN 40, etc. AlsO available aré AlS| Type 316 stain-
less steel flanges with selected flowtubes.

Process Earth (Ground) The electrical continuity of the
process and pipeliné must be maintained. This is accom-
piished through the metal tube and the flange bolts (or
quick-disconnect clamps)- with unlined resin tubes. itis
achieved py means of a metal strip on the outside of the
flowtube, in contact with the fange bolts. When the flow-
tube is connected to a lined Of non-metal pipe. earthing
rings (grounding rings) aré used to provide the required
continuity- use of grounding rings is discussed \ater in

“Piping Considerations.“

Coil Assembly and Lead Wires

Coils The design for the 2800 Series Flowtube coils has
peen enhanced py many years of experienceé in producing
dependabie industriai-grade magnetic flowtubes. High
wire density (s€€ Figure 5) allows @ strong magnetic field
tobe generated in a minimum space with low power con-
sumption. On ac systems, the coils can be connected in
series oOf paraiiei. They are normally connected in series
for minimum power consumption. when they are con-
nected in paraiiei. the magnetic field is doubled, and the
flowtube output signal 1S thus doubled. As noted ina foot-
note of Table 1, this permits lower minimum upper rangé
values. Coil wires have high temperaturé insulation O as
not to be 2 factor in determining high process tempera-
ture limits. Coils for 300 mm (121in) diameter and smaller
sizes, have @ rectangular cross-sectional area to provide
a precise, extremely sturdy assembly- All sizes of
2800 Series Flowtubes are virtually immune o shock of
vipration.

Core The purpose of the core, which is mounted around
the coils, is 10 complete the magnetic circuit and to
magneticaiiy shield the measuring zone. TO minimize
power waste and heat puildup from eddy currents, the
core is iaminated transformer steel. The corelcoiiltube
assembly is an extremely sturdy unit, built for dependabie
and accurate performance, despite heavy mechanicai
shock or pipeline yipration.

Lead Wires protected py driven screens (shieids), lead
wires conduct the low-level measurement voltage from
the electrodes out through the magnetic field to terminals
for connection toa transmitter. A separaté driven screen
encloses each measurement lead wire. These screens

« - ..ead depending On plant of manu-
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field, minimizes spurious voltage pickup and distortion of
the measurement. Access IS provided on 2800 Series
Flowtubes to adjust |\ead wires to the optimum contour.
This is used when field repairs (especialiy replacement of
a flowtube) are required.

Figure 5. Field Coil Cross-socﬂon

Housings

The coils, cores, Wires, etc., of 2800 Series Flowtubes aré
enclosed by 2 sealed nhousing for protection from mMOis-
ture or other parmful external elements. Two integral but
separate connection poxes, oneé for power and the other
for measurement wiring (see Figure 6), are located at the
top of the housing. when used in ac systems, jumpers in
the power connection pox are used to connect the coils

copper content cast aluminum alloy is the housing mate-
rial; these nousings meet EC \P65 requirements and
provide the environmentai protection of NEMA Type 4.
Steel housings. which meet |EC |P65 and CSA 4 require-
ments and provide the environmentai protection of NEMA
Type 4, are used for \arger flowtubes.

The high heat-dissipation rates of these metal enclosures
contribute to lower temperaturé operation. All flowtube
housings aré made in twWo pieces, gasketed with siliconé
rubber sealants and polted together, andare protected by
a high-buiid epoxy paint*. Two versions of flowtube-
mounted secondary magnetic flow instruments, the 8967
and E96T Series Transmitters (see Figure 7),are available
for use with 300 mm (12in) diameter Of smaller 2800 Se-
ries Flowtubes. The 896T requires puised dc flowtube cal
ipration; the £96T requires ac flowtube calibration.
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liquids nave great
L - : ; . city water at 60 to
& TV A ; _ > nolcm, O r strong acid or baseé

L o) : \= ; ‘ ! ' as much as 10 000 psSicm of pmho/cm. Usu-
: alue for distilled wa-

Liquids with lower
ed, but they must be
\ower \imit in any

n the length of cable

flow metering gystems pro-
ment for virtually all types of
jety of app\ications.

. non-homogeneous liquids
e slurries with high solid content
o processes with entra’med air or gases

U appl'rcat'\ons involving fast changing or pulsat‘mg
flows

Process yariations

Conduct'rv'rty changes in process liquids can occur due to
changes in compos'rt'\on and other reasons. However, if
the cor\duct'\vity value does not drop pelow acceptab\e
\evels, this will not affect accurate magnetic flow mea-
surement.

A magnetic flowmeter measures the average liquid veloc-

PO Y ity through the flowtube. variations in liquid composition
' (unless they change velocity of reduce conduct'rv'\ty be-

wide Areas of Us® magnetic flow measurements

Magnetic flowmeters aré considered 10 P& the only solU® Also, changes " process liquid temperature or pressure
tion for certain gifficultto-nand'e (not, corrosive: abra- have no effect. The® parameters. £ ¢ ombinations 9
sive, so\ids-bear‘\ng. etc.) liquid of slurry metering them, must only be ma\mamed within the wide \imits

applications: There areno ditferential pressure taps to be- published i 2800 Series Flowtube specifications-

come clogged ©f require purging- Long meter runs are \n ac systems. variation in jine voltage of frequency will
normally not necessary: Magnetic flowtubes have nO cause a changé in the measurement yoltage generated.
greater pressuré drop Of opstruction 1@ flow than equiva- Automatic compensation is made for {hese variations by
lent \engths of straight pipe.Re\aﬁve\y easy 0 install, they the transmitter. For accurate. total compensat‘\on to be
an be M ed atany P! line ang\e nly consider eftective, PO wired dir ctly to the flowtube

a transmitter compensaﬁon circuits. This design does not
different Kinds allow for wiring shortcuts. Following this procedure as-
sures that complete, accurate cornper\sa\ion is made for
any voltage surge Of drop and any line frequency varia-
tion.

means t0 avoid spare parts inventories for
- .aunas (and 10 simplify maintenanceé routines)-



e transmitter.
is supp\'red by

mall and are com-

pensated oy t

r

L

go6 Series Trans

Low-\eve\ yoltage. generated by liquid flowing through the
magnetic field, is conducted into the |eads (and transmit-
ter circuits) py the electrodes. \f coatings form on the
electrodes and create 2 very high resistance. the mea-
surement signal can pecome erratic. A coating on the
liner can also be troub\esome in some cases.

To prevem error-caus’mg e\ectrode coatings. attention
should first be d‘\rec\ed to proper sizing of the flowtube.
With “glean” \'rqu‘\ds—-mose which do not prec‘rp‘rrare
nonconductrve coatings onthe e\ecxrodes——ﬂowrube siz-
ingisa simple matter.

1t is usually assumed, that if @ flowtube nas the same di-
ameter as the pipeline, itis proper\y sized. This is not al-
ways trué with dirty” liquids. even if the upper range
value flow rate is within the pub\rshed minimum and max-
imum for the flowtube: For instance, an expected flow
rate of 5 LIS (80 u.Ss. gpm). in an 80 MM 31in) ptfe-\‘med
flowtube, amounts 10 approx'\mare\y 1.2 mis (3.8 ft/s) ve-
locity. If the liquid tends 10 make deposits. petter choice
wouldbe a 50 mm 21in) flowtube in which this same flow
rate gives approx'rmate\y 2.4 mis 8 tt/s). \f pressure drop
in the pipeliné is not critical, 2 40 mm (1 1/2 in) flowtube
could also be considered pecause of the much higher Ve
\ocity. almost 4 mis (14 ftls).

\n some edirty” liquid app\'rcat'rons. high velocity 1S either
'rmpract\ca\ or ineffec ive as @ means of keepind elec-
trodes clean. For liquids not containing abrasive parti-
cles, altering the flow profile or increasing liquid

Standard electrodes are essentia\\y flush with the inside
surface of the flowtube. At this surface, the liquid yelocity
is minimal, even at high flow rates. For process liquids
which leave deposits oN electrode surfaces. oprrona\ con-
ical electrodes which protrude into the flowstream. might

For app\‘rcatrons where theseé techniques do not solve
coating prob\ems, Foxboro offers @ unique choice of twc
electrode cleaning options. one of the choices, the \oW
voltage electrode cleaning technigue. provrdes a mean
of applying 2 low voitage petween electrodes and liquidt
remove puildup- The other electrode cleaning devic
available o0 2800 Series Flowtubes is an ultrasonic os¢
\ation type. U\tra-high speed mechanrcal motion of t
electrodes prevents or removes many kinds of coatin
Both of these choices aré listed in “Optiona\ Featurt



piping Considcrations

Toavoid excessive lining wear froma rasives, and possi-
ple 0SS of accuracy: pstrea side of he flowtube
shouldbe moun traight ection 0 pipe which is at
|east five pipe di ters N lengt Continu ybetween the
flowing liqui andthe flowtube req ired10 provi earef
erence for he measure en ith metal pipe con
nected t0 flowtub flange, continuity s prov! b
the pipe @ d th flange olt \nstailationsr ch non-
metal Of \ ed-metal pipe 18 onnect he flowtube,
earthing rings unding M gs) Mu d. These
rings are ! stalled D tween n and the flowtube

flanges- Awire petween the grounding ring and oné of the
flange polts provides the required continuity petween the
liquid and the metering tupe. TO rovi

with the liquid, the inner diameter of the grounding ring
should be slightly less than that of the
grounding ring 1S also sometimes installed in the up-
stream sideofa lined metal flowtube 10 i
edge of the liner from wear. This is especiaiiy true when
measuring tne flow of an abrasive liquid.

These flowtubes are designed to satisfy personnei gafety
requirernents and to minimize potentia\ shock and casu-
alty nazards. They aré also designed tobea minimum fire
nazard by use of adequaté insulation and separation of

i ry Mutual Of
Canadian Standards Association (FM or CSA) are gener-
ally fulfilled, @s well as the concensus standards adopted
py the Occupationai Safety and Health Administration
(OSHA). Meeting these standards genera\\y satisfies simi-
\ar requirernents for use in other parts of the world.

ac Calibrated Flowtubes

For ac systems. the 2800 Series Flowtubes in sizes from

15 through 900 mm (112 through 24in)are certified py FM

and CSA aS suitable for use in ordinary \ocations and in
Class . Groups g. C, and D, Division 2 nazardous loca-
tions. Sizes 2.5and g mm (1 110 and 1/4in)are certiiied by

Foxboro for use in these same \ocations.

puised dc Calibrated Flowtubes

For pu\sed dc systems. 2800 Series Flowtubes in sizes
25 through 900 mm (114 through 24 in) are Foxboro self-
certified for use in ordinary \ocations and i
Groups 8.C, and D, Division 2 hazi

fined by FM or CSA.
OPT\ONAL FEATURES

Hazardous Locations lnstaliations

AType Y purging optionis available o0 300
smaller sizes of pfa-, ptfe-, and poiyuretnane-\ined flow-
tubes which are otherwise certified Y FM or CSA for Divi-
sion 2 nazardous {ocations. with T
atmasphere in the housing iS mal

—

conditions in spité of a more nazardous Division 1 sur-
roundingd atmosphere. This permits operation ina Division
1 area if the outside of the housing and the purge air ex-
nhaust do not provide a possible source Of ignition. The
system is designed per the National Fire protection AsSO-
ciation (NFPA) “purge Enclosures for glectrical Equip-
ment”’ (document number 496). Priof to energizing the
flowtube, there mustbean initial purge equalto four times
the internal nhousing yolume. During oPe s
flow rate indicator is required 1o verify purge protection.

For European use, an optiona\ Physika\isch-Techniscne
Bundesansta\t (PTB) approved version of ac-calibrated
flowtubes is available. They can be suppiied in sizes
15 mm (1 2in) through 150 mm (61in) with ptfe of polyure-
thane lining. The signal circuit is modified t0 meet the €
qurrernents of intrinsic safety by PT i
Group \\C, Zone 1 hazardous \ocations They &
tified exp\osion-protected according to VDE 0171 protec
tion methods ““|ntrinsic safety”’ (Ex)GS. and «jncreased
gafety” (Ex)eG(S, 4, or 5). (
|ands). The flowtube must be used with the PTB certified

ample supply of RTV 602 potting compound is included to
seal signal and power connections during installation-

Accidental Submergence

This option prov‘ides a watertight enclosuré which pro-
tects the flowmeter from accidentai submergence in as
much as om(30 ) of water fora period ofupto 24 hours.
Typicai yseisina municipai waste pit which could over
flow during heavy rain. The housing 1S coated with an
epoxy paint, sealed with RTV, and then pressureé tested. A
supply of RTV 602 potting compound is included 10 seal
signal and power connections during installation.

Conosion-Rcs\stant Coating

For operation in extremely corrosive environments. asu-

fluoride. 1t is porosity-tree and nonperrneabie. and it re-
sists corrosion from most strong industrial chemicals. in-
cluding hot caustic liquids.
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